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(54) EMISSIVE DISPLAY ELEMENT 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an emissive 
display element with which the constitution of a 
lightweight and small-sized plane display having a large 
display area is' possible, discharge current is hardly 
affected by a working environment, large current is 
stably obtainable and uniform characteristics and 
improved durability are obtainable. 

SOLUTION" This emissive display element has an 
antiferroelectric substance 2,. a front surface electrode 
3 and rear surface electrode 4 for impress.ng AC 
electric fields on the antiferroelectric substance 2 and 
a phosphor layer 6 for emitting light by the cold 
electrons radiated when the alternate electnc fields 
are impressed on the antiferroelectric substance 2. The 
front surface electrode 3 and rear surface elecfrode ,A 
are respectively disposed above and below the 
antiferroelectric substance 2 and at least one of both 
electrodes may be a comb-shaped or holed electrode 
Glass 7 is disposed in the upper part of the 
antiferroelectric substance 2. The phosphor layer 6 and 
the front surface electrode 3 are disposed between the 
glass 7 and the antiferroelectric substance 2 At least 
either of vacuum gas, insulator or (n) type 
semiconductor may be disposed between the 



antiferroelectric substance 2 and the phosphor layer 6 
The cold electron release side of the antrferroelectnc 
substance 2 may be approximately flat. 

COPYRIGHT: (C)1997.JPO 




imn*mm» (jf> cho ^i^s^^ (A) 



«f»¥9- 9(3882 

(43)&IBH ¥^9^0997) 4H 4 B 



(51) IntQ. 8 

G09F 9/30 

G 0 9 G 3/22 

HOI J 1/30 

H 0 5 B 33/26 



3 6 0 

4237 -5H 



F I 

G09F 9/30 

G 0 9 G 3/22 

HOI J 1/30 

H 0 5 B 33/26 



3 6 0 



(21)ffi®#^ 


&g¥7-266322 


(7D mm A 


000001236 






jp^ 7 ^(1995) 9 3200 








(22)ttJBH 


(72)5^* 


III* }fi 








#3tsji[*¥*ffc>jB12O0 






(74) ^SA 







(54) SSfc**^? 



(57) QBKl] _ 

IBIS L #7*7 &0«tg*# 2 6 Tk. 













L t 3 — " " 


4 



(2) 



I#g*fff#©«Sffl] 
(3) Rt«BS«S(4) 

Tb*^ X (7) 

0(6) &tf±ffi«S<3) fcSHjSfcfc^&^fc'*"* 1 * 
P«W4] tWBE»IWI*C2) i:ft)WW(6> ^© 

-rs.- 



[0 0 0 2] 

^oosfiwi^^^affi^^^WbT. « 40 

^ ld Sffggsp7 - 6 4 4 9 0#©^ClB«£* vCvv6% 

@i2{c^«^s^«^^©^®^ 

#08 4 Rtf±S 8 5 3?)«^«S l - T ^f $nT 

ft. ±s P m^8 5 ©^^^^^^8 6©» c 

3 8 8 JtSm^M 8 5 50 



9- 9 0 8 8 2 



■ 87 8 6 fcffllffllCtt^**^ 9* 

*7* ^ \ <^ 

'[0 0 0 4] k©ie>&^8iicfev^ TSP«®f .. 

8 3^8 8CJ:oTJ«Wffi6U^22S 

- cd 1 t am rx^i s 9 ( cm^«eui©iE©A>f r 

^jtgt^ft-cm^MS?^^^©^ *bW* 
[0 00 « i(DJ:^««COfc©* «*»flWE 

[0 0 0 6] ife. - 5 7 6 2 QWilU 

(rtHBWtan-c^*- hi sc. 

S91 ©±«c W v hW^^ 
5«)WC»^^« 9 3t«vvg^9 8fr 

[0 0 0 7] P Sf«f^9i(Z)±»t ^y^W 
9 5©MafCpHWNStK9 * N 
4#jB*3tu r©SMfcK9 4©JJP^4, |WfcBE9 4 

n [000°8] iCOJ:e>*««lCfiVNT, P§£*#^»J 

m 9 7icm^®±«©«^^ 7 ^ 1iJ£5:m *" r ^^ ^ 



(3) 



H, ^J:S*IBM**l^V*. 

8 imm^mmmr^^m^mL^ 

[ooio] ifc. 5gWffS:ffiftrt-**5»>*6*\ 

T*V *ot, »«WW8 4©ttM!fc 

[0 0 l 1] *fc. ®1 5K3«-J:e>IC 
r ±SP«@i 8 5 ©it <Jt:«$K:gifcftJf 8 7 SrlBs* b 



10 



20 



§£ft«#:Ji 8 4 ©JJfflSHSBMIPs 



i%#i8 7tC=feSg««^^S. SfttCfcoT, J 

« r s^-rs©i-^^ t ^ s "' 

[00 1 2] p-nSaftW*-****** * 

^^©s^t^*(^^n^^K©ft 

[0 013] «Jf«?S:Scffiba<tSfc«)*- 



9- 9 0 8 8 2 



[00 14] Sfc. ^5>y«^ 9 5 «** 
[0 0 15] ±IS^©r^iC*BbT^ 

[0017] g!w«»fe«s-rs©^ ti^iJ? 
feu -©h^mai$^^tt^*^ v ^ ■ fcoT ^ 

l^rn^^^bT^c^©^ j 
©^©js^'^a< fcs. 

[00 18] p-n«#©4«»»%««bfc»&J:»J* 

^bs^s©^#ffi©^«^*^ J ^ b:f V5 
^^^m^^bTfe^ffi^W'^ti-^^t^ 
loo 19] Jbl3SS3^5^Hcev^ ISiB± 

[0 0 2 0] JJSdlftfcbfefflT?. ^ffi^ts^Wj^ 



30 



40 



5 

[0 0 2 2] ±MSM&tLfr<DX\ j^asw#^&fflsB . 
[0 0 2 3] ±fB^*^iHH£ 

[0024] j^#*£&sLfe*&i2; saawww* 
s©u - m%&<Dmtmz*% < -ess. 

*5y«fti»XI±na i {^*^ , ^*»^. Je^s 20 
&#ofcfe0^^H-r s «t o tMMz bf£<X fc&v^ 

[0 0 2 5] *fe, ±i3?ms^ie-«> ISESaSE* 
# 2 ©#«^^«iB^ST-& o fcfiiffi* bv \ 
[0 0 2 6] ittfCAoT. «5fe*ci<T*££©T*2& 

**** 

[0 0 2 7] tui3^7^^*^5: 1 MRhM^T - 30 

■ [0028] '±aa««fc Lfc©T% «a«>w*Tf» 

[0029] 

*^SS?ltt. 2 bTt»SS4vt 

vv&. assist s_htc «BcKSftfi4, £§£si*#2 40 

5MM*2K3ftftU fro. #^7©T®fCl4S^&» 
4&T-^ OS® K#5&U i:®SS3 i:*SmS4 



ffiFP 9 - 9 0 8 8 2 

6 

[0 0 3 0] BJ27SH4K*Jv^tfMK:oVN 
a 2 ft£&ggBft 2 ©£@f#f4©-MS:» 

4 ft£3Sgttfr 2 ©^3&t^©M&-£*v?*Vg!bT 
v>5. ±B©Jt"53a*S*Tic«v^ x#««9ici 
oT±ffi*(i3 £JQSMH4 KSSWt^&Sttirf * 

jWWnStl*. Emax ©#t&Ctt. H2©J:-5iCfniII« 
-Jl F S ffiifltfctf 0 * 5> *-f y ^ > ^7 -r - 

a k s * tfflfinsjv&iac 2 ©±® 

«ffi3CES£ffcJtBKiSi5'IStiS.- 

[0031] £©£:£, 7.w^^^^7^-;i/FS(cs 

®3 ®iaaoa^fi^4iESffiRm# 2 &m 
fey, ^^y^>^7^-;i/Ks®jSRoWSa*^^± 

Fmg5tC«J:o-rjlSS$^ ?V y Fmg5 5:iiiiUfe 
[0032] x^fv^v^-f-^Fseilffe&JJB 

[0 0 3 3] S®^«*2 t bTli. «A.tfPb -La 
-Zr -Sn -Ti -03&f>Pb -Nb -Zr -Sn ~ 
Ti -O*, Pb -La -Zr -Ti -OS©t757 

^^&ft«i-s3ii^T'gs. *ttwsreii. plz 

STir9$>y^XilB?«n^ rpb0.97 La0.02 Zr 
0.66 Sn0.24 T10.1O3 J «SWU 3©-fe^5^^ 
Xl<Z)jP*L2«3 0 AmtLtV^. |8fB02©^S' 
#ttl±, icDMMb^PLZST-fe^^-y^XCO^SS: 

[0 0 3 4] x#®19 ©ffjD«l?-©?©^(±- £©P L 
Z S T-fe^5 'y ^^CWMH9ttKil&a*CV\*. «x 
tf. H3©i^Ctr-?«JMlW { 4 5X?/ci T% 100 
Hz®Sft«©xE©SS»«i^«:fflSlIbfc. m&D 



7 

H^£}cPS5rr •£>&©-<:•&<. flfcHSSI^Vi/xSBg 

bTgfcKHz (CbTfe&W 

[0 0 3 5] Jy8Sffi3Jtt»SS«ffi4tt. M^-tfPt 
, Au , Ag-Pd , Pd , AK Cu ^«S4x 

? KU J:®ftg3 BflH9&#*-5*Bg£ bfe*3Wff* b 
[0 0 3 6] thXs m^fVv HtSTSSS^WS^S: 

JBCUTSy, 3©«0£©«fIiPIL5 £0. 3mm^bT 

[0 0 3 7] ■ ifc, jf6H3£R8{±0|*.«Al2O3 , Mg 
O, Si «Tf#Wta*lfijW. A*9^T'feoT%KV\ « 

6 mm b h s K2H*fr 6 t^SBfc* 5 JWi* «t 

■5 {3, 6 7"©TffiK3»*LTV^<5;tfc 

[003 8] ^HfiW^ti H10±-5ftl2IL 

1 #1 0mnifflEg^^©i^aS8±fC±fB©*5^? 
i feJ^tU ±®WE3 il^'J <y Kftff 5 W©SgHL3 
& 1 0 ma {"J v KWS 5 tSftflUf 6 W©BEItL4 2: 
5im£l,TV*5. ZL^i^Kl, ±®«ffi3 fcgt3%fW 6 

vvfc^JC ±ffi«B3 fc*5X7 hfflHK^aajSrJEKfR 

v^. ±fBJt£©Jt£S&i o Pa i y<£< bfcggte 
ejSRiy%jBSKci»&Stfii<*!oT^s. 
3*u±. ms^n^-tmm>±Mmm 3 ©Rra©8Kttc 

[0 0 3 9] fcjc, «CS«tM&H5&«iHUTfi»t 
-> y n >^if -f h © «fc 3 3«$£:g^A#T©#£ 



(5) W 9 - 9 0 8 8 2 

8 ■ • 

[0 0 4 0] 3©#llr%, |ti$i:^iCL,T±®Wfi3 
£^«S4©r^c£#«#£Wf3^ H3£5f«# 
2©±$»b^#«W®tf5£^5= JtBPIHHWtl 

0 «bT*$v ^fgn#© £ £ a, i<OT&mw ^*y v 

©SSW^fc^C^y v F«|5K:i:oTi|fi*a*U St 

So 

[0 04 1] 3©ie»{C, HffifcWBl/fcV^Tf, fet 

[0 0 4 2] H6K*^^'C8W^"*. 
20 H61±, l©^fi^-fe;i/©^f®§:*bTV^ 
5„ i»»R8±ic, ±M©|HgMi:^a©tc«Sm 
114, H^^«#2^tf»©±B®S3%^LTVN 

SrgBlSbTS y, 73'9X 7 ©-FffiKtty 'J V K«S 5 * 
ffifcLT^Z. a&tC, ^*y >y F«fI5©T®fCtt, S 
^m#:2^CMIfi]bT^3 ! 6#:Ji6 5:^L•tV^5„ * 

30 

[0 0 4 3] 3©mfeM©^fflit> JJB*c*liWi:n 
«fcft«. -tbT, 3©#^tcfeKS?:ffiM b^VN© 
T% S^&^M-ffcb#<^So St-tc. yjyKti 
5 7 h^^Jf 6 CE)|WC3»Rbfc©T. 

jf 6 hmmm 3 t<D$mzm-$mffl «fc y < 

[0 0 4 4] f£rafH6«£:, H7{c^$4a-5«7T#7-1 

©#fii^-fe^©fT®B!{ ;: *" :Jv ^^^"- 5 '° 
40 ^l«8©±gI!(C)llCa®«S4^D ; ^»l« 

tife. t^©«@t«s©ratc^ftji6AW$^fe 

«tCl5. ^bT, ±®«g3&tK^^»6©±® 
[0 0 4 5] tfjiifc|l^CbT±®«S3 i:Kffi®S4 

6 fcJ88f S*v 7 JCfcoTSbt 

50 &co : §mtf%&&-£ftz>° z<D£i>K~ *^ssweit, R 



(6) 



m»2 ^mmetzm^m^^ 

^bkVN©T3M£^^<^° 
[0 0 4 6] JgESSfeW^ H 8 

swb«rs*itvv&. *aiijff?ti. 

;bCtC l*CD«ffi«ffi4 2#©±ffi«®3 SIBlSbT 
*L«RHt i©?L©tpK:^fift«6 4^bT:%av^ 20 

• tt. «»# CWfc Iftfe ■»tl»rffevO Xttffift* 
W 0 4 7] #m&^^C©±®«i3 fc«glW§ 

J S^W^®«S3h«S«^4h©ra-r-v 30 

i5«n?h»yi- y2, y3f^o« 
sju sr^#s*^^;i/c#©±ffi«S3iixftm# 
6Ki**ven«txi > x2 . xs scjo . 

tSastis. *l/C, r©xtit«^«'Mi6^t>y 
#»fli5©«^0J«©WJ^ bTv ^° I?® 40 
6. WRBLyl ^««9^$ntv^J^x 

T ^/<^-feMc©^«m^^m6tistu ^©* 

W9 0IBW8^*vfe*W»K^^ 50 



>f#SI§5{2. 9- 90 8 82 

10 

9^bT^ vhU^^C^fiS©^ 
[0 0 4 9] **SW«*. K®«tI4 h±®«®3 h 

[0050] m^mmz® 1 1 ^*^f ? 

8a)±aPW»c«8«i4, ®W»»2»I)^K 
v«£bTv^^©«S^^^ *^ -™ 

rait. tu^sM^^^*^Ki i®*es»»3w*s» 
[0051] mmx*»c<D±mmM3 nm^m 

To 0 5 2] H. i^*T5«bfef6^»©iefe 



(7) 



11 



too 5 si K^^^tzT^iilx 



^gS^p 9 - 9 0 8 8 2 

[05] 



IS! 2 ] 

s. 



2 £3ftSI«# 
3 

4 

5 ^fij -/ KftH 

6 gift*** 

7 h^t- 

8 nes*® 

9 5e#*M 

i o *ratist 

1 l cfJfStflt 

15 yl 

16 xl 

8 1 

8 2 

8 3 TSP«@S 
8 4 §£fil'8$WS 
8 5 ±B«S)f 
8 6 
' 8 7 
8 8 9M 

8 9 /t-f 7^-1 

9 0 

9 1 pS^**® 
9 2 p^F*BfHS# 
9 3 nSCpSUBftlflSS 

94 



9 5 f-yfB 

9 6 mm ' 

•9 7 M9M 

9 8 



13 



[01] 



(8) 



9- 9 0 8 8 2 



14 

P £S 



[02] 



S 



5 ■ J 










r ~ : H 




i4- 

to pcV/cm) 



epia 

.-40 



[09] 



[03] 



,[kv/cm) 



(Ernax) 




t 

(mSJ 



[H4] 




pcV/cm) 




[05] 



[06] 




_JSS3 KSi- 



[07] 



[01 0] 



(9) 



asm 9 - 908 




[01 5] 



P 




1 



Page 1 of 1 



NOTICES * 

apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

. This document has been translated by computer.So the translation may not reflect the original precisely. 
m **** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



:laims 



31aim(s)] ^ . , n t . . , /oMWrqnrface electrode for impressing an alternating 

31aim 1 Antiferroelectric crystal (2) Antiferroelectne crystal C^^^fJ^SSlaiice layer which emits light 

ceding pole among these two electrodes (7) Glass (7) ^ 

. ~ (6) & upper surface elecnode (3) 
nminescence display device according to claim 1 or f.^^^S™^ i ayer (6) Luminescence display device 

xniconductors at least m between electron emission side is a luminescence display 

Trim 51 The aforementioned antiferroelectric crystal (2) A cold electron <^ slon 
- iaunJJ J. t , . , 0 -x _ r a rVmrarterized bv being abbreviation flatness. 

;vice accorchng to claun 1, 2, 3, or 4 characterized Dy dcius characterized by having put the one or 



ranslation done.] 
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iETAILED DESCRIPTION 




Detailed Description of the Invention] 
ScUnof^PnorA^Asadropformanm^ 

splay device, and the typical structure of the cell of the fij^ earns ^ n { ^ Q lower ^ in a ce n 8 1 , and the 

ereafter, it explains based on drawmgil . ^^^ S ^^Si carry out a laminating to order, and are 
wer electrode layer 83, the ferroelectric layer 84 and the up dectode ayer^ ^ ^ & ^ g 1 > ^ ^ 

,nned in the up front face of the insulator substrate 82 A ^glass cell whs ro ^ ^ Moreover> a 

. is held at the vacua. nredetermined voltage is impressed to the lower 

004] In such a cell 81, if the police box pulse volte f n ^f"XeSSrw!ll be reversed within the ferroelectric 
strode layer 83 by the power supp y 88, * e r e ™ n ^ beyond a predetermined value are 

ycr 84, and strong electric field will arise by this rever ^ n ^ out by the up electrode layer 85, and 

"pressed to the ferroelectric layer 84 the electron 

Ql be emitted to the external world by the tunnel ^ ° Sadiatod by the fluorescent substance layer 

ie nomenon.) When the ^^^^J^^^^ of a fluorescent substance since the 

a fluorescent substance emits ^^t 0005 ^^^^^ and the fluorescent substance layer 87 will irradiate, 
.ctron emitted from the up electrode layer 85 .^^™^to the bias electrode 89 at this time Since thin- 

splay-ization easily by changing ^^^^^^e field emission display device using the 
006] Moreover, in the official report of. ^-57fiWA of such a . fie ld emission display device is 

tniconductor of p-n junction is made. The : structoe d*^*^^* semiconductor substrate 91 in the 
own in dra^ing_13 . The chip section 95 ^^^^^/^t up front face of the p type 
ape of a pyramid can be formed, and p type impurity range 92 is lormea m p ^ ^ 

^conductor substrate 91 which contained tins chip sec ^ 5 surface portion of the 

per part of p type impurity range 92. And the ^^^^^i^y thing has p-n junction. 

8/28/2003 
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, per part of this oxide film 94. The conductive layer 97 which happening corresponding to the pinhole of an 
sulator layer 96 is formed in the upper part of ^ ms ™£^!l ined voltage va lue is impressed to a conductive 
,008] In such composition, if the reverse bras T^^^^^^n^ substrate 91, the electron 
V er 97 to the electrode (not shown) prepared in the lower P^f^^*^ 95 Light can be made to emit by 

SSU.) «o be Solved by «he Invent >n,However in* ^5!" 
ectrons it has the following troubles. When usmg a fe™eta*£ £ °^ 1 wMch te electron emission secuon 
.orescent substance layer 87 well, yon have to hold the i predetermined degree of vacnnm. 
,d the flnorescent snbstanoe layer were arrange to the vacua ^h m ^ ^ ^ ^ to 

^Se^^dCS . 

SSSS^. — * is m 

e vertical direction of the ferroelectric layer 84 like dmwm^ia . J P tion wiU occur in the parallel 

11 occur in the direction perpendicular to this ^J^^^^Z restrained by the up electrode layer 

rection. Since the joint of the upper and lower f^.^^^^^anc layer 84 interior by this distortion. 

; and the lower electrode layer 83, stress collects wrfh of &e forro Y ^ . g 

lerefore, the endurance of the ferroelectric ^J""™^^^ impression electric field E return to zero, as 

Oil] Moreover, it is Remanence Ps, even if as for a f^ oel ectoc, me p dielectric when [ of the up electrode 

own 1 in d«15 • It remains. However ^^SS^S?^ P art and * " a 

op^i^ 

rface drop which does not use a vacuum. junction, the emission current tends to 

012] On me other hand, since the ermssxon curren { » «??J | ^ 8 U ^ ) of me ntinute amount matter contained m 
;eive influence in the property (it is h «^^ e ^^ a S^ffiU a fluorescent substance layer are 

^prltermined degree of 'vacuum anc I the necessary to change the discharge section 

0131 Moreover, in order to make an electac-field electron easy o , lik chi or is made the square 

o a sharp state. For this reason, although the discharge ^ction ^XXentioned conventional example . 

ia ll, there is a limitation in ^^^^XeXve-mentioned conventional trouble, and it aims at offering the 

fm::sr e = 

^sforSolvmgmeProblem]Thelumme^ 

tiferroelectric crystal 2, the upper surface electrode 3 for imp ressmg an Z fi ^ ^ ^ by ^ cold 

dferroelectric crystal 2 and the , rear-fice, electrode ^d the luo^ crystal 2 . 

ictron emitted when an alternating electric field is impressed 8 / 28 /2003 
P ://ww4.ipcU.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 
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Lenced by the degree of vacuum etc., the emission current ^ J^fj^SS as opposed to / the direction 
stained. Moreover, since distortion generated in an antiferroelectnc ^^J 5 ™^ b y the alternating electric field, 

electric field, and a direction right-angled to this / both ] by ^the ^^^^1 Moreover" since 
,.e internal stress of an antiferroelectnc crys f^^^^^Z' even Xn an antiferroelectric crystal 
>larization became zero when impression electee field were made mtc > zero even w luminesceilC e of a 

xd a fluorescent substance are contacted dnectly and a flat-surface ^» c ^^^^™ tatanoe becomes good, 
□orescent substance is not produced but the ^^^s^Z^r £ i W is acquired without 
1018] Since bigger radiation current than the case ^ ^"S^^^L good. Since a cold electron is 

ceiving influence in a degree of vacuum etc., the stability of l^f t ^ e b °^f^ ecessary and to form the 
isily emitted even from the flat front face of an «J^T^oSS^S?S^^ before, since the 

==bt^ 

scharge section does not change and the stability of a display becomes S ood f ioned surface electrode 3 

019] Moreover, in the above-mentioned *« cenc ^^^ antiferroelectric 

020] tSce it considered as the ^^^^^ l^^Zl tSSfigS* 
sy to make the positions where this unit display cell is arbitrary ermtt S™?^ J= ^ m a.t6x the upper surface 

; P C S£ — tog" field ConsequeoUy.U ^^J'^^ST^! ^ * the 
ninescence display device can consist of easy structures of vacuum gas, an insulator, or the 

^X^SSe for the above-.nen.oned Innrnaescence display devioe ,0 be abbreviation flatness 
■ tbe eold electron emission side of the aforementioned ^ft™* 0 " 0 ^^ Moreove r, [0027] stabilized even 

tfol dSlay^perty is acqnired stably simply [ stmctnre ] is consented easrly. 

S3--. - — of indentation -^^fi^^S' ^ 
~ S^v£S S — cSp^Trrannferroellebtc crystal 2 as debase, and is 

8/28/2003 
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mstituted On an insulating substrate 8, the rear-face electrode 4, the antiferroelectnc crystal 2, and the upper surface 
ec ?Se 3 of K^shigata are formed in order. A predetermined distance is kept above the upper surface electrode 3, 
assTis arranged, aid an antiferroelectric crystal 2 is countered, and the fluorescent substance layer 6 vtemrtmlbB 
ferior Sf 'tongue of glass 7. Moreover, in this example, the spaee between the <^"**»*^ 3 and 
ass 7 is held to the vacua, and the grid electrode 5 is formed in this space. And the rear-face electrode 4 was 
frmVcted to the ground (grounding) and the police box power supply 9 which impresses positive police box voltage 
^^^S^^Jz and the'rear-face electrode 4 is connected. Moreover although fa .power ^supply 
S mrpresses positive bias voltage is connected to the grid electrode 5, in this example, the police box power supply 
was made to serve a double purpose, and it has connected with the grid electrode 5. 

^SOmext an operation is explained based on drawing 2 or drawing 4 - Drawing^ expresses an example of the 
toSproperty of an antiferroelectric crystal 2, drawing^ expresses the example of the output wave of the pohee 
" 9 and drawing 4 expresses the example of the electron emission characteristic of an antiferroelectric 

STreSveW If ^^tmg electric field is impressed to rear-face inter-electrode 4 as the upper surface 
Srtde 3 5 £ pohee box power supply 9 in the above display devices, in an antiferroelectnc crystal 2, it is 0 to 
Periodic electric field are impressed in between. Emax There is the switching field S where induction of the 
JarizaS P is S carried out by impression electric field like drawing 2 to the front. While unpression electric 
^pressSfrom 0 to the switching field S, an electron is induced the near upper surface of the upper surface 

03 "fl? mduction S^aSaStipidly carried out in the switching field S at this time, the attracted above- 
St oneddecnon will oppose this polarization, and an electron (it is henceforth called a cold electron) wil come to 
"emitted fom Z front face of the antiferroelectric crystal 2 located in the portion of the crevice between the upper 
rfacf ele" of KuThigata by the tunnel effect. J^^ s^e s^ d 
3 idly, and a cold electron is rapidly emitted in the impression electnc field near the switc ^§ ^ ^ s accelerated 
fagrid electrode 5, the emitted cold electron reaches the fluorescent substance ayer 6 
strode 5 and the fluorescent substance layer 6 emits light by the predetermined color. This luminescence is 

SgSferf r^cfflSS^ed until discharge of the above-mentioned cold electron stopped 
nre sion electric field returned to 0 and it became near the switching field S again, when passing the switching field 
SSSSSSc field are repeated on predetermined frequency, the above discharge and discharge halt of a cold 
S^tereS and thereby, the fluorescent substance layer 6 will repeat the process of luminescence and a 

aJremains luminescence of the fluorescent substance layer 6 when frequency of the 
^ mentioned impression electric field is carried out more than predetermined frequency, it is recognized as 
SSSSTcSLg to human being's eyes. Therefore, use becomes possible as a drop by controlling impression 
i un-im P ressing by the external controller (not shown) etc. [ of : electric field pb . Nb . Zr . Sn . T i-0 system, and a 

)331 As an antifenoelectric crystal 2, the ceramics of a Pb - La - Zr - Sn "i™7f ^nod Ti 0 1f)T' called 

La Zr-Ti-O svstem etc can be used, for example. In this example, "Pb0.97 La0.02 Zr0.66Sn0.24 Ti 0 103 called 
^er^csTadopted, and thickness L2 of this ceramic layer is set to 30 micrometers. The polanzation property 
aforementioned drawing 2 shows the property of these adopted PLZST ceramics _ nolanzation property 

)34] The wave of the impression electric field of the police box power supply 9 is fitted to the polanzaUon property 
tuese PLZST ceramics For example, peak electric-field values are 45 kV/cm like drawing^ The positive 

SSSSrfa 1 00Hz ^angular wave was impressed. Here, the peak electnc-field value to impress is set 
^SS^i switching field S of an antiferroelectric crystal 2 In addition, 

ctric field may not be limited to a triangular wave, and a rectangular pulse shape is «^^^ ^Au may 
. frequency is equivalent to the responsibility of an antiferroelectnc crystal 2 etc., and it is several kHz. You may 

mTL upper surface electrode 3 and the rear-face electrode 4 - for example, Pt, Au, Ag-Pd, Pd aluminum and Oi 
it is Stated It is more desirable to make the upper surface electrode 3 into the structure of having a crevice so 
"t an e Ltron mav be easy to be emitted from the front face of an antifenoelectric crystal 2 when an alternating 
SSSSSi the upper surface electrode 3 and the rear-face electrode 4. therefore ^ough *e 
TJScc eSode 3 of Kushigata hke drawing 1 is adopted in this example " ^ " 

e of a size predetermined in this upper surface electrode 3 to the mside of a flat electrode - it is good also as an 

f 6 ] td ta character and a figure, for example by dot display, a plane is made 

]2 £Lrt ZcZns, a display cell is put in order, and in matrix, each display cell is accessed and is dnven m 
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'any cases. It is more desirable to have made each o*er and the ^^^^£^S^^L 
oss at right angles, to have prepared the electrode of Knskga ^^^^^^ 3 is made into 
to the upper surface electrode 3 and the rear-face ^^^'^^.^S^ may be 0.3mm. 
ashigata in this example, and it is the electrode width of face L5 of this ^Mtogt^tt m y ^ ^ 

lt iferroelectric crystal of this invention does not change. above . men tioned display device 1 is formed on the 

038] Moreover, 1 side LI like [ m tins example ] dr awmg ^ ^^^f^ce L3 between the upper surface 
sulating substrate 8 of the square configuration which is 10mm, *id * « the drtnc fluorescent substance 

strode 3 and the grid electrode 5. Distance L4^ between ^lOmm Ah ^ectode 5 a fluorescent substa nce 
,er 6 It may be 5mm. Thus, since the distance betwe ^ e W r ^ aCe ^^dto the vacua, and the grid electrode 5 
U 6 is long, the space between the upper surface electrode 3 and glas ^^fluorescent substance layer 6. The degree 
"provided in this space so that the emission f^^^^^^T^ has been hard coming to 
vacuum of the above-mentioned vacuum is lOPa. Us good at the ^em , from ^ 

;eive influence in a degree of vacuum conventionally^ Since ^° re ^™^ e between the upp er surface 
a0 le front face of the antiferroelectric crystal 2 located in Oe portion o ^he ^e betw P^ ^ 

'ctrodes 3 of Kushigata, this is because the emission current becomes large and it was nara 

cluence in a degree of vacuum Hawing 5 Dra wing 5 expresses the cross section of 

MO^ltemahnge^^^ 

e tne above-mentioned also to tbls case, a cold electron will f ™° very ^ it is accelerated 

,stal 2. At the time of an insulator when the abOTe - mm0 ^ ofA or less, and reaches 
the grid electrode 5, and this cold electron passes an insula to with a forakness o hun_ ta at ^ ttae 0 f a n-type 

' QuoSsccn, substance layer elechon, and Ibis cold electron 

t^X'h^ltn^^P. "of inert gas the above-mentioned cold electron ,s similarly 
derated in the inside of inert gas, and the fluorescent substance .layer 6^r^ maintatoing density so that the 
,41] Thus, since a vacuum is not used, there are °7*™^S^ c ^Le4. Therefore, it becomes 

^nt^^^ 

% The third examp.e is explamed based on « £g£*^£3S^^££L 
1 of a display device 1. On an insulating substrate 8, the rear lace ^ctroae , A prede terrnined 

er surface electrode 3 of KusMgata are formed m <f%^J^ C ^Se^Sde 5 is formed in the 
tance is kept above the upper surface electrode 3 ; ^^K^ 2 is^i^ and the fluorescent 
erior surface of tongue of glass 7. Furthermore, 5. Moreover, in this example, the 

stance layer 6 is formed in *e mfao. : surface o W^f the J^Sftce electrode 3 and glass 7. Connection 

£ po^ S oS Simple of the ahove. And smce a 
43] An operation of this example becomes being the same as (ha :of ™i^™>™ ? ^ ^ d eleottode 5 was 
,ui is not used in this case, either, it becomes ea* P ( ^*^^ bstm e^layer 6 and the 

% The fourth example is ^^^^^^1 %£g2£ZZ££ 
Itawing 7 . In mis example, the rear-face electrode 4 ^^.T^^ToJ^crA substance layer 6 of Kushigata 
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ubstance layer 6 was arranged between the electrodes of Kushigata. And glass 7 is arranged in the upper surface of the 
pper surface electrode 3 and the fluorescent substance layer 6. 

3045] If an alternating electric field is impressed between the upper surface electrode 3 and the rear-face electrode 4 
Ice the above-mentioned, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2. This 
old electron is irradiated by the fluorescent substance layer 6 which is in the upper surface immediately, and 
iminescence of a fluorescent substance is checked with glass 7 from the exterior. Thus, in this example, since the 
ntiferroelectric crystal 2 and the fluorescent substance layer 6 were contacted and were arranged, when there is no 
itermediate product 10 like a last example and a drop is constituted, it can be made a thin shape very much. Moreover, 
ince a vacuum is not used, it becomes easy to enlarge a drop. 

D046] The fifth example is explained with reference to drawing 8 . The example which this example arranges a unit 
isplay cell to a plane in all directions, and constitutes a flat-surface drop is shown, and drawing 8 expresses the cross 
action of the display device 1. Although the rear-face electrode 4, the antiferroelectric crystal 2, and the upper surface 
lectrode 3 are formed in the upper part of an insulating substrate 8 in order, the rear-face electrode 4 and the upper 
rrface electrode 3 are used as the electrode of Kushigata which lies at right angles to each other. For example, each 
ushigata electrode of the rear-face electrode 4 is arranged like drawing 8 to the x axis of the x-y flat surface of a fiat- 
irface drop, and parallel, and each Kushigata electrode of the upper surface electrode 3 is arranged to the y-axis and 
arallel The tandem-type electrode of the tandem-type electrode of at least one rear-face electrode 4 and at least one 
Dper surface electrode 3 is arranged by each unit display cell C. In this example, one rear-face electrode 4 and two 
oper surface electrodes 3 are arranged in each unit display cell C, and the fluorescent substance layer 6 is formed 
3tween two upper surface electrodes 3. Inside the upper surface electrode 3, the hole of a predetermined size may be 
-epared like drawing 9 , and the fluorescent substance layer 6 may be formed into this hole, the upper surface 
ectrode 3 and the fluorescent substance layer 6 - glass 7 is immediately formed in the upper surface Moreover, an 
termediate product 1 1 is formed between the upper surface electrodes 3 of each unit display cell C which adjoined, 
his intermediate product 1 1 may consist of an insulator (a gas, a liquid, and a solid-state are not asked) or an, a 

mTUf an alternating electric field is impressed between the upper surface electrode 3 of each unit display cell C, and 
e rear-face electrode 4, a cold electron will be emitted from the up front face of an antiferroelectric crystal 2, the 
aorescent substance layer 6 which has this cold electron in the upper surface immediately will irradiate, and a 
aorescent substance will emit light. At this time, the above-mentioned alternating electric field is controlled m matrix 
'tween the upper surface electrode 3 and the rear-face electrode 4, and an alternating electric field is impressed so that 
e unit display cell C of a position may emit light, namely, the rear-face electrode 4 of each unit display cell C of 
'ery - the y-axis electric-field controller 15 - respectively - the power supply line yl, y2, and y3 etc. - it connects - 
iving - moreover, the upper surface electrode 3 of each unit display cell C of every - the x-axis electnc-field 
•ntroller 16 - respectively - the power supply line xl, x2, and x3 etc. - it connects And the police box power supply 
is connected to this x-axis electric-field controller 1 6 and the y-axis electric-field controller 15. 
048] Drawing 10 expresses the example of electric-field control of the x-axis electric-field controller 16 and the y- 
is electric-field controller 15. the y-axis electric-field controller 15 ~ a predetermined period - cyclic - each power 
pply line yl y2, and y3 etc. - only a predetermined time is connected to the police box power supply 9 power supply 
le yl the time of connecting with the police box power supply 9 - the x-axis electric-field controller 16 - power 
pply line yl The power supply line xl of the upper surface electrode 3 corresponding to the cell which should be 
rned on in each unit display cells CI 1 and C21 and C3 1 grade which are located on the corresponding rear-face 
strode 4 x2 and x3 etc. - it connects with the police box power supply 9 An alternating electric field is impressed 
dy to the 'cell' which should be turned on by this, and this cell turns on only the above-mentioned predetermined tune 
■ it the power supply line xl corresponding to the cell which should be turned on corresponding to each power supply 
ie connected to the police box power supply 9 one by one, x2, and x3 etc. - it can connect with the police box power 
pply 9, and can go, and the unit display cell C of a position can be made to emit light in matrix [ thus, J 
049] In both this examples, since it is arranging so that the rear-face electrode 4 and the upper surface electrode 3 
ly be used as the electrode of Kushigata and it may intersect perpendicularly with each other, each unit display cell is 
osen in matrix, and can be displayed arbitrarily. Therefore, it becomes possible to constitute as a flat-surface drop 
lich can display a character, a figure, etc. Since an antiferroelectric crystal 2 and the fluorescent substance layer 6 are 
ntacted and are arranged like a last example, a drop becomes a thin shape very much. Moreover, when not using a 
cuum, it becomes easy to enlarge a drop. If a hole is prepared inside the upper surface electrode 3. and the fluorescent 
bstance layer 6 is formed into this hole, interference of luminescence of each unit display cells will decrease. 
D50] Next, the sixth example is explained based on drawing 1 1 . Drawing. 11 expresses the cross section of the 
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.play device 1 when consulting a flat-surface ^f^^^^^ < SS^^ substrate 8 in 
atiferroeleciric crystal 2, and the upper surface ^3«ta^J aftne electrode of Kushigata which Hes 
-der, and the rear-face elecUode 4 and the upper surface electrod 3 3 Ubstance i ayer 6 is formed in the 

' right angles to each other like of L fluorescent substance 

ie rear-face electrode 4, a cold electron » ^^^^^es^ substance l ^ 6 ' ^ * flu ° reSCe l 
ectron will pass an intermediate product 11, will be ^ u fa controlled in matrix between the 

xbstance will emit light At this time, the ^^^^^T^^ alternating electric field is impressed , 
3 per surface electrode 3 and the rear-face electrode 4 ^ a last ^ ^ 
, that the unit display cell C of a position may ^^^^ i ops Tuch as acharacterlmd a figure, 
m be displayed, and it becomes possible to cons " .^^^ is impressed to an antiferroelectric crystal, 
,052] In addition, although the operation which an ^^ Q ^^^ m operation and the effect of this 
,d makes a cold electron emit was explained ^^^^^^5^ value is set up in the example 
.vention are not limited only to these numeric ^^"^^SSS of the drop to make, a performance, etc., 
* the luminescence display device explained until now W ™^ S P^ a set l of tbo se other than the above- 

responding to the property of the -tiferroelecto^s^ to ^^^S^tal of other properties is used 

ZSS SeTame^ 
vention 

£S of the invention] Since the antiferroe lectric crys^ was 

e emission current of the size stabilized even if it ^ n ^use a vacuum ^ alternating electric field is 

' the antiferroelectric crystal generated by the P^J^^^effiSon becomes zero when the above- 

splay property is attained. Hi«4iarpe section of a cold electron according to the precise 

054] Since it became unnecessary to have formed the Therefore, an element with a uniform 

rma ion process, the formation process of a display device was S ™V^™ X ™^ since ^ electron was 
o^erty isobtained easily and it becomes easy to make the drop fa ; , §tabilized even if it 

Slea a flat-surface drop is — ed -ch ^ 

t her of the two electrodes can be made into ^g^^^S^er sides of an antiferroelectric crystal, these 
hich lie at right angles to each other can be P^pared m ft * uppe r and lo sed Therefo re, it became easy to 

, 0 electrodes can be chosen in matrix, and an alternating electric tie 10 can o P ^ id the surface 
L the arbitrary unit display cells of a fiat-surface drop ^^^J^SSce of luminescence of each 
strode 3 and a fluorescent substance layer is formed m this hole at flat-surface drop easily, 

at display cells can be lessened. Consequently, ^^^ b ^^^S substance layer, makes a 
056] The cold electron emitted from an «f^^ c ^^ e ^^^ out8id e through the glass of the upper 
xorescent substance emit light, and can check this hmun^ceaoe from th ^ceU outs g stnictoes. ■ 

it of a fluorescent substance layer. Therefore, substance layer very 

057] Since the cold electron emitted from the antife "P^l^^SJ Stance can be enlarged. Structure 
ficiently when vacuum gas is used, the degree of l" sc ^ of vacuum gas. since a semiconductor 

n be simplified when an insulator or a n-type semiconductor i used instead ot v^ ^ g c oudence 

n constitute the whole display device at this tune - composition - easy - becomin 0 

came possible easily [ for a nuihaturization W^J»_ c£m be made bright . Moreover, since it was stable 
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0059] The flat-surface drop of a large area with which a display property with simply uniform structure is acquired 
tably can constitute now easily. 



Translation done.] 
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NOTICES * 

apan Patent Office is not responsible for any 
amages caused by the use of this translation. 

.Tins document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
"in the drawings, any words are not translated. 



iESCRIPTION OF DRAWINGS 



mmmmm^ 

SSgOOl It is .he example of the electric-Seld control explaining an operation of the fifth example of tins 

I« is a display devrce technology. 
towingOlilt is the cross section of the disp ay device °" e ^ ec ^ f±e convent i 0 nal technology. 

'S^tSliecrtc-field-polanzatron property vtew of the ferroelectric of me conventional technology. 

ascription of Notations] 
Luminescence Display Device 
Ajitiferroelectric Crystal 
Upper Surface Electrode 
Rear-Face Electrode 
3rid Electrode 
Fluorescent Substance Layer 
Grlass 

insulating Substrate 
i>olice Box Electrode 

Intermediate Product . 

Intermediate Product 

Y-axis Electric-Field Controller 

X-Axis Electric-Field Controller 

Cell 

Insulating Substrate 
Lower Electrode Layer 
Ferroelectric Layer 
Up Electrode Layer 
Glass Cell 

Fluorescent Substance Layer 
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8 Power Supply 

9 Bias Electrode 

0 Bias Power Supply 

1 p Type Semiconductor Substrate 

2 P Type Impurity Range 

3 N Type Impurity Range 
X Oxide Film 

5 Chip Section 
5 Insulator Layer 
7 Conductive Layer 
3 Junction Field 

max The impression maximum electric-field value 

Polarization 

Switching field 



ranslation done.] 
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